The promotion of type 1 T helper cell responses to cationic polymers in vivo via toll-like receptor-4 mediated IL-12 secretion.
Cationic polymers with nucleic acid drug delivery ability are widely used in experimental and clinical studies. However, their interactions with the immune systems are rarely studied. In the present study, cationic polymers including PEI, polylysine, cationic dextran and cationic gelatin exhibited strong stimulation on Th1 response which was characterized by the induction of the proliferation of CD4(+) T cells and the secretion of Th1 related cytokines. Experiments performed on macrophages demonstrated that cationic polymers specifically stimulated the macrophage to secrete IL-12 which is one of the main Th1-inducing cytokines. The result that MyD88 inhibitor remarkably reduced the IL-12 expression induced by cationic polymers suggested that this stimulation was mainly mediated by toll-like receptor (TLR) pathway. Additionally, cationic polymers could strongly inhibit LPS-induced TNF-alpha secretion in macrophages. This result implied that cationic polymers may interact with macrophages through TLR-4 which is the receptor of LPS. The following test of inhibiting IL-12 expression stimulated by cationic polymers using TLR-4 antibody proved that the stimulation was mainly mediated by TLR-4. Data in the present study demonstrated that the stimulation ability of cationic polymer was related with its cationic degree and neutralizing cationic polymer with anionic polymer completely abrogated the stimulation effect. The molecular weight of the polymers also influenced their stimulation ability, larger molecular means stronger stimulation ability. In conclusion, the present study revealed that cationic polymers could promote Th1 responses in vivo via TLR-4 mediated IL-12 secretion and the molecular weight and cationic degree of the polymers determined the stimulation ability.